Introduction
In this paper we consider the following fourth-order nonlinear difference equation:
x n 1 x a n−2 x n−3 x a n−2 x n−3 1 , n 0, 1, 2, . . . ,
where a ∈ 0, 1 and the initial values x −3 , x −2 , x −1 , x 0 ∈ 0, ∞ . When a 0, 1.1 becomes the trivial case x n 1 1, n 0, 1, . . . . Hence, we will assume in the sequel that 0 < a < 1.
When a ∈ 0, 1 , 1.1 is not a rational difference equation but a nonlinear one. So far, there have not been any effective general methods to deal with the global behavior of nonlinear difference equations of order greater than one. Therefore, to study the qualitative properties of nonlinear difference equations with higher order is theoretically meaningful.
Advances in Difference Equations
In this paper, it is of key for us to find that the lengths of positive and negative semicycles of nontrivial solutions of 1 In the following, we state some main definitions used in this paper. 
1.4
The length of a semi-cycle is the number of the total terms contained in it. Definition 1.2. A solution {x n } ∞ n −3 of 1.1 is said to be eventually trivial if x n is eventually equal to x 1; Otherwise, the solution is said to be nontrivial. A solution {x n } ∞ n −3 of 1.1 is said to be eventually positive negative if x n is eventually greater less than x 1.
For the other concepts in this paper and related work, see 1-3 and 4-11 , respectively.
Advances in Difference Equations
3
Three Lemmas
Before drawing a qualitatively clear picture for the solutions of 1.1 , we first establish three basic lemmas which will play key roles in the proof of our main results. 
Proof. Sufficiency. Assume that 2.1 holds. Then it follows from 1.1 that the following conclusions hold:
ii if x −2 − 1 0, then x n 1 for n ≥ 4;
iii if
Necessity. Conversely, assume that
Then one can show that x n / 1 for any n ≥ 1.
2.3
Assume the contrary that for some N ≥ 1, 
Therefore, if a solution {x n } ∞ n −3 is nontrivial, then x n / 1 for n ≥ −3. 
Proof. In view of 1.1 , we can see that
, n 0, 1, . . . ,
2.7
from which inequalities a and b follow. So the proof is complete. Proof. Consider a solution of 1.1 with x −3 < 1, x −2 < 1, x −1 < 1, and x 0 < 1. We then know from Lemma 2.3 a that x n < 1 for n ≥ −3. So, this solution is just a non-oscillatory solution, and furthermore, eventually negative. Suppose that there exist eventually positive nonoscillatory solutions of 1.1 . Then, there exists a positive integer N such that
So, there do not exist eventually positive non-oscillatory solutions of 1.1 , as desired.
Main Results and Their Proofs
First we analyze the structure of the semi-cycles of nontrivial solutions of 1.1 . Here we confine us to consider the situation of the strictly oscillatory solution of 1.1 . 
Proof. By Lemma 2.3 a , one can see that the length of a positive semi-cycle is not larger than 4, whereas, the length of a negative semi-cycle is at most 3. Based on the strictly oscillatory character of the solution, we see, for some integer p ≥ 0, that one of the following four cases must occur.
If Case 1 occurs, it follows from Lemma 2.3 a that x p−3 > 1, x p−2 < 1, x p 42 > 1,. . .. This shows that the rule for the numbers of terms of positive and negative semi-cycles of the solution of 1.1 to successively occur still is . . . ,
. . . This shows that the rule for the numbers of terms of positive and negative semi-cycles of the solution of 1.1 to successively occur still is . . . ,
If Case 4 happens, then it is to be seen from Lemma 2.3 a that
. .. This shows that the rule for the numbers of terms of positive and negative semi-cycles of the solution of 1.1 to successively occur still is . . . ,
. . . Hence, the proof is complete. Now, we present the global asymptotical stable results for 1.1 . 
exist and are finite. Noting that
and taking the limits on both sides of the above equalities, respectively, one may obtain
Solving these equations, we get G L M N 1, which shows that 3.2 is true. If case b happens, the solution is strictly oscillatory.
Consider now x n to be strictly oscillatory about the positive equilibrium point x of 1.1 . By virtue of Theorem 3.1, one understands that the lengths of positive and negative semi-cycles of the solution periodically successively occur, and in a period, the rule is 4 , 
